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0 #2000—400887 

mm^] mmm 
[m^m 1 ] 

m^±.y\zmu ^ ti fe±gp - ;i/ KM.S:r>*Tg|S ly - ;i/ Kll *^ e> j& U , tafB Jigp 

mAxj^mmr^ ty - j\y KM t: mmmmo) 5 f ^ m l t^^^^ ^witL r^mm t. is^A u 
:^^umzxi)wm-^i(\.x\^^m%mmi}^m.^v Ko 

1 ai!iE#2 0 0 1 - 3 0 4 8 3 7 1 



r 



^ #2000—400887 

M(D±T fcSB« ^ tiJt _hg|5 - ;i/ KM>S: t>*TgP - KM ^ ^ U , tfffB«^ 

T ^ y , *^oSrfia/N' U X ^ #MT'tffia±§P - ;i/ km i: ItflBTaP iy ~ 
;b KMil$:^MLfcS^®Jn;^mM^>y K©S^^{C^3 v^T, fyfa^^®i5T:^*M 

taia^^SJJt^mm^ ttftaJiT® 1/ - )V KMW A U x ^ Mf^T'^^t* ^ il 
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J: {c SHfi $ 4x ;t JiSP - ;i/ F is J: t>* T §P - ;i/ K IS i-t ^ 4x ;t ^^t" -r X 

^c^v^T, m^Mmm(D±^trcitrm(D:ptji< t.^-':f3iz^-(:t- Y^. h^y 
m%m.mm^m(Dm9Mmis±^^4 j'^ysm^mt.Lx. A1203, sio2, Ta205, 

Bi205, MnO, NiO, CoQ, Fe-0, Ti02, Hf02, Zr02, Nb205fe^ V\lj:z:tl ^ 5:^^ 
^^il-rsm-fbi^i^ZnO, Sic, BaTiO, Si, SrTiO:^)^ ^jglStX-SMi: ©^jff^jg 5:;^ 

Clff^^l 0] 

ZnO, SiC, BaTiO, Si, Svr\0-Sb^\^tZ.ni^^^m.^}l^ ^mti^^^^m^ 
^5L?:&*M^^y Fo 

[lt^« 11] 

A1203, Si02, Ta205, Bi205, MnO, NiO, CoO, Fe-0, Ti02, Hf02, Zr02, Nb20 
5$>^V^^irtl^$:^^&:$3^i:t--5^^bl^^ZnO, SiC, BaTiO, Si, SrTiO*^^^^^ 

m\'^rz.m^mi-^''^m^ms(D\>^rM^izmm(Dm%m.mmmm^y Fo 
[m^mi 2] 
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Iff^^S 1 0 *^e)ff^5 1 1 ^CIH«(Z)#jiM^C^V^T, AI203, Si02, Ta205, Bi 
205, MnO, NiO, CoQ, Fe-Q, Ti02, Hf02, Zr02, Nb205&^ ^^^iz:tl ^ 

m^^i 3] 

[ff#«l 4] 
[0 0 0 1] 

[0 0 0 2] 

m^t.iy-jv]^mm^m^'ra±r(7)^^y^m cmmm) 13, mij^i^mv 
. ±m^^y':fm mmm) ^lx, ^izmosmtt^mtDnx^^^o 

[0 0 0 3] 

CDSi02®hSi3N4®$:aM-t-5:^^^, #Pf€¥9-198619{CfB«®Al ^^^^fb^ 
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7-i69oo5{ci5«(7)i/3 h^-^4^-\^iz^ ^jm^mmm^M^ tmummt 

^mM-r^lSm. #B§^8-45033, #^5^2ll-265503^Cfa«<Z)/^'UX^#)^$:MV^ 
T 1- -g> ^ ^ ^* $ tl T V ^ -g> . 

[0 0 0 4] 

±u^^-j^mm^t.hx\%. ^{cAi203jK, ■^h\z\ts\Q2miisizMmo:>m.mm 
rjtEts^^^nx^^^i}^ mmmmt)m<r£^iimmmBt)'^i&<^£^xLt.omm 

m^x. ^(Dmm^^y \^^m:cmizi5^^xi^m'r^:^mt)mi^\^^f^if<D^ 

[0 0 0 5] 
[0 0 0 6] 

m%^m%^m\zm^^\i!xmm^m^fci^(D--Mo^nmh. trjfH-*f®«ms:t>* 
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[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

m i: , IfffH-hT ^-v v :/m<7)±T IcgHg $ 4x t=.±.U iy - Ji Fl^>a:t>*TlfP S> - ;i/ F 
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[0010] 

[0011] 
[0 0 12] 

^^y-^mt. ^^mm^i^tj ^ o izmm ^nr^±m - ;b k ^ t>*TBP ^> - k*^ 

[0 0 13] 

mm(Dmmizmi'ff=.^^)i^/^^-\fyj^x^m±'r^r^)^izm>'^^ry^mn-^ni 
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[0014] 

, A 1203, Si 02, Ta205, Bi205, MnO, NiO, CoO, Fe-0, Ti02, Hf02, Zr02, Nb20 
5$>^\,^t^n^^^^-^t.-t^m<tmt.ZnO^ sic, BaliO, Si, SrTiO;<)> ^jj^lf 

[0 0 15] 

^fc, ^^mCD^mit. ZnO, Sic, BaTiO, Si, SrTiO^ -5> V^ 3 tl ^ ^r^^ij"^ 
[0 0 16] 

^fe, Se^li, A1203, Si02, Ta205, Bi205, MnO, NiO, CoO, Fe-0, 

Ti02, Hf02, Zr02, Nb205fe-5 V^liZltl ^ t--5MMtZnO, SiC,BaTi 

0, Si, SrTiO*^^^^^tl•Sj^i:<Z)#jg^^?:^bfe/'^'U:^^#'f^$:^t-MJl^$:ft^ 

t^A ^)7.^Mmii\^xm^^f:Lwm <Dm%mm^^m. ^ v k \z ^ u $ ti = 

[0 0 17] 

^fe, *I8H.S® ttJfH(DgH«®#MM^CfeV^r, AI203, Si02, Ta205, 

Bi205, MnO, NiO, CoO, Fe-0, Ti02, Hf02, Zr02, Nb205&^ V^^iZ.4^ 2:^^ 

^h-t^mitm(Dmmt'^^rir&i^^yx-&^z.ii^mmt.-t^M%m.mm^m^v k 

[0 0 18] 
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[0019] 

S^fC, ZnO, Sic. Sifj:E(DAV >^^^^^m-tUntSi02. A1203^^*(Z)^ 

mmmm^Mm-t^:itiz^v, ^m^mzMi^xj:'')m^m^mm,m^m 

[0 0 2 0] 
[0 0 2 1 ] 
[0 0 2 2] 

[5§0>9c^5l]SfecD?gffi] 

o 

(^J^M 1 ) 

. «^2 1, TS«@M2 2CD±{C/1U X^]^^ LTZnOM2 3 ^feliZnO/Si02 
#MM2 3/2 4 (EI 3 {C{iZnO/Si02#jiM 2 3/2 4 5:5^ 

afZnO#«MS:^'^$^l.fe = 
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[0 0 2 3] 

I («^)-V #'f4Mli, m^lz^-tJ^o 

iz. sim^3 1 ±izr^mmm3 2 (m^ifim) ©Nipe, ^m-t^znomtr^itz 

nO/Si02#®ll3 3, JlgPS^M 3 4 (iS^ 1 mX Imm <^ ) OAl $:Jli7>C?^^ 
[0 0 2 4] 

& (/1UX^«^) ;!b^#SlC<SVNo rtllC^U. [Zn0(4nm)/Si02(lnm)] X6(7)# 

^ , mm^mmo^ u ;^ ^ timn t v ^ -g, ^ ^ e « 

[0 0 2 5] 

6'f&.±(Dm}±^f\JM-t^t.mm^mi^. j^izm^^jt^^. -13. si02M 

1±{C, raUi/-;!/ Kli4 2 i: LT2.0/imj^(Z)Ni-FejK$:7\°^->?^^t-'5> (0 
6(a)) „ A1203J^(20nm)$:T§|5=¥^^y:^M4 3 hLTiSiK^. hUVy^:7 

-eUT, [Zn0(4nm)/Si02(lnni)] X e MCO^M M4 4 5:?^^!^L7t^ 
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, \yi:^7.h^mm-t^ (06(b)) „ r^{c, m^mtfLm^m4: 5 nLx^M^}^ 

y/iJl-^^m^km^Lt^a mm^^lt. [Ta(3nin)/Ni-Fe (2 nm)/Co(0.5nm)/Cu(2 
nm)XCo(l niii)/Ru(0.7nm)/Co (2 nm) /Mn-Pt (12 nm)]Tfe^„ L T i^^® 
^^M4 5 $:>f ;r>^ U >^'*^StCJ; tim^®?^^JC/\°^-- ^^^^ 

M4 7$:?^^L7t (1116(c)) „ -tl{Cj;U, «ffi4 7 ^TgPi/-;i/ KM4 2 
7'?'J;^^#f4#JSM4 4 tCj: Ug^M^tlfco 
[0 0 2 6] 

>^^^{CJ: U«^fCPMt- -^>tT'mUii^f£#, [Zn 
0(4nm)/Si02(lniii)] X 6®7N'U::^^JK4 9?^^, b ^ X h ffJIt ^ (126 (d) 

) „ -eUT, ^®±{CJ?$3.0a m<Z)Ni-Fe*^^;^§_t:ap^:/-;l/ KM5 0 

(1116(e)) „ 3tiJC<fctJ, 11^4 7 ^Jig|SS/-;i/KM5 0:<)Vn'U;<. 

[0 0 2 7] 

1 ®J:{CTg|5S>-;i/ KJ15 2>?)\'?^^$tv, -e<Z)±lCTSP=¥^^y >^m5 8, jgJCS 
^Sia^r^j^ 5 3 , :ltlS:g^^T'alS0Mll5 4, «^ 5 5 j^j-tJ^^^^X, 
^ittTO:^^CT±Tc^)/^'U;^^#M#Sm (ZnO/Si02J^) i:^^^LT^^^o A 

^ ^ m^m mmm ^ t ±si5 >> - ;i/ k m T^i^ieg $ 4x r v ^ § „ 

[0 0 2 8] 

Zno/si02M) 5:MfiLT«Mi:i/-;i/ Fra^<5VNiiWS^r4tc?^ti-5?ti?)> 

%m,iiin^m^(DmnM^^m<mfi'^'^^^. mi o®^{c«^hi/-;i/Fraic 

[0 0 2 9] 



1 1 
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[0 0 3 0] 
[0 0 3 1 ] 

t;{CSiC, BaTiO, Si;& ^*CD7^' 'J ;^ ^ 1^ Si02MOf^t) U (CA1203, Ta205, Bi20 

5, MnO, NiO, CoQ, Fe-Q, Ti02, Hf02, Zr02. Nb205;Si ^'(DiE^bM^rM V^;fe#jl 

m(Dm'^ici3^^x^mm^jimmt)m'^n^. #MiK®f^*3U{czno, sic, 
BaTio, Si $>^\,Htz.n^^^m^ft^mm^^m\'^x^mt>f^\i\ l-^^l. 
^mm ^m^^tci^o timmmcDmmiz ^^avt.^ mm. ^ j: t>' u - ^ mm<Dmm 

(mmm 2 ) 

:^>^e>M^igi2 ^Mv^T, ^^ATic^®^fig^^i-„ mmmitimmz, Ai203^^f 

i:bT2. 0 ^mji:®Ni-FeM5:?^^t-^o ^<^±fCTiP^^ ^y>^M 1 3 ^ LT [ 
Zn0(3nm)/Si02(lnm)] X4#jfjg^$:#i^b7to S^SK^mM 1 4 i: b T 

#S^bf>>'^;U^jm$:?^^bfeo [Ta(3nm)/Ni-Fe(2nm)/Co(0.5 
nm) /Cu (2nm) /Co ( Inm) /Ru (0 . 7nm) /Co (2nm) /Mn-Pt ( 12nin) ] a 
[0 0 3 2] 
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j:t>*TaW/Ta*^P,;S;-5«^i 1 6 $:?^figL7to -?-<7)±tC±S|J=3r^ ^ 1 7 LT [Z 
nO(3nm)/'Si02(lnm)] X 6#M1^ $:J»$ 3. 0 a ni®Ni-Fe:)b^ ^ ^S; -g, ±g|S Ki^ 1 

8 ^m^Lt^. 

[0 0 3 3] 
[0 0 3 4] 

:^^mmX\t. ZnO^Si02(Z)#jiM(Z)#-a■^COV^Ti^^^7^)'^, ZnO®f^t> U CSi 
C. BaTiO, Si7&if<Z)AU X^J^§:, Si02|^(Df^t) U {CA1203. Ta205, Bi205, MnO 
,NiO. CoO, Fe-0, Ti02, Hf02, ZrO, Nb205;&^®^^bJ^^ffl V^fe#jf 
\Z^\^X^nmti^n^m%ibi\^. #jf Mc^ft*? U JCZnO, SiC, BaTiO, S 

(l^iSM 3 ) 

^^m^^M^^y K^f^S^bT^o igi7, mis, Efl9li, 3(D^^yK5:a« 
^BPS^-^b KM^l:-?^^L;5:0-e^^c tjtg|19tt, EI18(7)A-A' (7)^® 
[0 0 3 5] 

mi 7 nil 9 JC^-TJ: -5 ic, TgPi/-;b KM7 1 i:|B|«fe©@H^, -tfjit)-^ 



1 3 
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m^-t^mmi 4 mtmic^i^inLr^mm^cDBi^iiiLmmi 5 tit. znoyBiz 

[0 0 3 6] 

^m^^^^ ^ - ;i/ K jc ]s V ^ SBE $ ti iz itJiv:^^ ^mmun 

l^tt $ r V N ^ A?) 1^1^ 55; V ^ „ 

[0 0 3 7] 

iC, BaTiO. Sif£t(DUf^^. Bi205]il(Z)f^t3 U ICA1203, Ta205, Si02, MnQ, NiO 
, CoO, Fe-0, Ti02, Hf02, Zr02, Nb205^ ^'CD^-fCM §: ffl V> fe#MM(Z):^-^{C ^ 
V^T%|HI#;&^:^;6^#^4^-^>o t-tc. ZnO, SiC, BaTiO. tl ^ 

^Mj^^L, mmmmLr^im^mmB> i±.\z. Tgi5^>-;u km s 2^:^x2.0 

/a mjy(7)Ni-Feig^S:J^6g-r-S„ r;^{C [Zn0(4nm)/Si02(lnm)] X 5 (D#JSjl 8 3 
m.^. ^^^acDgp^^?:^ U >^IC j; y i/-;!/ KtTffJU, TSP^^ ^y 8 4 
h LT 1 5nm®Al203m^U :7 h;r:7^S}Cj: U.'N°af->0fi&1-^c 

mm^ms 5 tLx^m^\^y^ijv^m^mmLt=.o mmmt. [Ta(3nm)/Ni-F 

e (2nm) /Co (0 . Snm) /Cu (2nm) /Co ( Inm) /Ru (0 . Tnin) /Co (2nm) /Mn-Pt (12nm) ] X 



1 4 
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[0 0 3 8] 

J:maW/Ta:^)^^;5i^M8 7 $:J^figL7t„ ^(Z)±tC±S|5:^-V «y ^ 8 8 t LXm 
$2 5nniCDAl203m: U b:^-7iSfCj; U0^i^L/fc^, [Zn0(4nin)/Si02(lnm)] 
X 5<Z)#M118 9 $:±g|5^Yy^(7)i51^{ra{C?^^-^^„ «^{Cff $3.0 ^ m®Ni-Fe 

[0 0 3 9] 

*«3tiC-t^r ^(CJ: aS®#^ili^^CfeV^T^iZnO/Si02#Mm(^m^5t 
jgjPJ^y -^«^«ZnO/Si02M?:S*LTi/-;i/ KM^i5^tl'5> ^^^^^ 
[0 0 4 0] 

:*:||»J-e«, ZnOi:Si02(D#JS^®^^^CoV^TizE^fe7&^, ZnOcDftt) U {CSi 
C, BaTiO, Si7&^*C0MJ^$:> Si02|^®f^t5 U {CA1203, Ta205, Bi205, MnO, NiO 
, CoO, Fe-0, Ti02. Hf02, Zr02, Nb20575; ^ $:M VnT t) |e|;m^^^/?)^# ^ 4x -Sc 
t/t, ZnO, Sic, BaTiO, Si&:^\^lt^tl^ ^^^^ t^t ^m^m^^^X ^mtDf£ 

(mmm 5 ) 

mmmmi^r^^¥m'\imwiQ i±k. 2.0 ^ mm(Dri-Fem(Drmiy- j\y h^m 9 2, 

;i/:/J^9 4 ^rJlir^J^^b^o >?.t^>A;b>^M^fi^li, [Ta(3nin)/Ni-Fe(2nm)/Co 
(0.5nin)/Cu(2 nm)/'Co(l nm) /Ru(0.7nm) /Co (2 nm)/ Mn-Pt(12 nm)]-efe§ 



1 5 
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[0 0 4 1 ] 

J\^-^y y ^ SUM t* -5 7^ isb (DCo-Pt^^ ^^^U"^M 9 5 J3 J: ^^*TaW/Ta7^)^ 

^t£^mmQ 6^m^^^ mi 2 (a) ) , mzm%m.irn,^^^m^(Dm^m-^ 

^^ib^r=.t^. l/i^;^ h 9 7 fc J: U/^°^-->^&^TV^, h 9 7 ^ 

Zn0(4nm)/Si02(lnin)] X 5®#JS1^9 8 $:J^^-t-g> (El 1 2 (b) ) „ 
[0 0 4 2] 

uty^:^h^mmLr^^ mi 2 (c) ) , ^(D±iz±m^^^y'^m9 9 hlx 
. mm-^2 5 nm(Dmo3m^vy h^ymiz^i) j^^-y mm. V mi 2 (d) 

)> «^{CJ¥$3. 0 ;c^m<Z)Ni-Fe;^)^e>:^-g>±S|5S>-;^Fml 0 0 ^J^^Lfe, 

i^±®:S'^icj; yf^i^bfcm^^>v Kfc^i-t-sB-B' mcDmmm^mi 2 (e 

[0 0 4 3] 

:^MMMX\t. ZnOtSi02(D^mB(Om^iZ^^^X7&^r=.ti^. ZnOCOf^t) U fCSiC 
, BaTiO. Sifjii£(DUn^Si02m(Df^t>^)iZkl203. Ta205, Bi205, MnQ, NiO, Co 
0, Fe-0, Ti02, Hf02, Zr02, Nb2057^ $:M V^T % |WI^^^:^7&'?# ^^-So * 
, ZnO, Sic. BaTiO. Si ^ S V^ Zl tl ^ ^^^^ f -5 #Jf K M V^T 

immm e ) 



1 6 
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x2.0M-mmmi-Fem^j^^-t^o mz. Tgp«® 1 0 3 , m^mmij^mtL 

^^li [Ta(3nin)/Ni-Fe(2nm)/Co(0.5nm)/Al-0 (lnin)/Co(l nm)/Mn-Pt(12 n 

m)] r-fe-So mzA)\^^ j\^'\iy J ^ X^mi^\^^f^i^ h >:^;i/>?>tf 

(Z)]©mfC, T^|SA1203?^^M 1 0 6 ^3J;t>*±gPAl203$fe^M 1 0 8 T'^^7^'(Z)Co-P 
t;^)^^?S;S^^|E0JWMl 0 7 Ir^^i^Lfeo > ^ U > i^^lc j: U T^P 

«^^T'*^(Z)— gP^ffJU, -e®5^{C [ZnO(4nm)/'Si02(lnm)] X 5 <7)#MM 1 0 
9 $:il«?)iiti\ iPSS.OyCi m(DNi-Fe:^)N^;&-5±SPi/-;i/ KM 1 1 0 

A' >r >'^° ;^ $ ti ;t r i: 7^ ^ „ 

[0 0 4 4] 

m^m&tf^^^^r^Sb. ZnO, Sic, Si, BaTiO, SrTiOfe-5 V> Zl^X ^ 

$^tC, 2pC||JgMT'li, ZnO^Si02(D#jSjl(Z)«-a"{COVNTKE^yc^^, ZnO(Df^t) 
UtCSiC, BaTiO, Si^ i:*CDM3|Sf- Si02JSg(Z)f^t) U fCAl203, Ta205, Bi205, MnO 
, NiO, CoO, Fe-0, Ti02, Hf02, Zr02, Nb205^ t*<D^fbM5:M V^fc#JgJI^O^ 

^izis^^x^mm^j^m^tim^n^. 

[0 0 4 5] 

^^^iim^mtim'\^m^mmmmmLr^miz^\,^x^mm^jt^m:fym'^n^. 

[0 0 4 6] 

J; U«S^:^^^>fb1-^*:{Ci: U^^^^m$:-tS#MMi:, ttjfa#MI^®MMlcSgl-t 
;t ;b -^7 if > 7 X 5: fflJit -r -5 7t «?) tcliyN' T X M -r -*f ® ^ IS 
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iff 2 0 0 0 — 4 0 0 8 8 7 



1^ e) @BS $ ti _h§I$ - ;b K <k t>*T§IS 2/ - ;^ K fi^Wt^-^ ibM=.M%^ 

-So 

immm i ) 

[0 0 4 7] 

nmi 13, m^m.tn.n^mhiLX(Dhy:^)v:^\^yA;iymi 14, ±gi5«s 

$:MV^, h LT [Ta(3nm)/Ni-Fe (2nm)/Co(0.5nm)/Al 

-0 (lnm)/Co(lnm)/Mn-Pt(12nin)] ^MVA^. S > hf - 

-pt-fy^^fj^^mmmmmi 1 7, 7\'u^^#Mmi 1 8^mmmmLrco 

, AU:^^#MMl 1 6 i3j;t>*l 1 8 LT, Zn0(3 0 nm)M$:M V^?to -e®^ 
, JP^S. 0 ^ m(DNi-Fe:^^p3;&^_tg|5>>-;l/ Kl^ 1 1 9 $:?^^L7£:„ ZLtllC^ 

2f5:||MMT*l±ZnO(3 0nni)(D«-^{CMLT3ZE^fe}^>'^, SiC, Si, BaTiO, SrTiO^-5 

\^^X^^^t>mi^n^o $^tC, ZnO, Sic, BaTiO, SifjtE(DAV y^^Unt, S 
102, A1203, Ta205, Bi205, MnO, NiO, CoO, Fe-0, Ti02, Hf02, Zr02, Nb2057S^ 

if(Dm^tmt.<D^mm^m^^x%mmrjtMmijm<bn^. 

[0 0 4 8] 
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mmm s ) 

>r;i/12 4, J3 J: t>*±g|5^^ 1 2 5 li, ^4x-?tl«^4?)o^?£{Cj: t;f^igb?tCu 

31l^$:Mv^feo ta^^^y h^^y ^filiO. 4 a m, ||^/\ ^y h ^ ^fg 
0. 3 /ti mi: L^o 
[0 0 4 9] 

(HMM 9 ) 

M3 4 0 0 0e(DCo-Cr-?t3^-^^-/3^^rj:^Un^^^^r=.a M^^^y K 1 3 3 {C^l:t 
SW^^^y Kli^ifeMl Tfflv^7t^^/\«y F?:ffiv^^. zniZj:V. m^(DM20 

2ti^i^mmm7 izm^^r=.i£<D^-j y^^m^^x^mmrjiM^tim^n^. zmzj^ 

Gbit/in2JS^±(7)fa^S5M$:^1-^?^^fB0#^^gfC7t^-e^-5o ^ 4 0Gb 
i t/ in2|^;^±CD fB^^S ^ •6^^^IHItll^ig«{C li, i^^^ 5^ ^ „ 
[0 0 5 0] 
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ilLTZnO, Sic, SrTiO, Si^ ^(Z) A U X ^$?MM^Si02, m03fjt i^omitW^B 
[El] :*:5§^®Zn0^3J;tjJZnO/Si02#JffJ^CDI-V#'ffiMc 

[0 3] :^mm(DAv :^^mmm. 

[H4] ^Wffi(DM^:^?S$:^t-mB^llIo 

[0 8] :^^m(Dm 1 (Dmmmmiz.-i5\'i ^mmmcDmu^y Ko^msic 

[09] tJ!5feCD?^^/\^y K, ^J:t>**|§0^®||2©|lig?^®}C^l-^-g>^^^ 
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